An electrophoretic polymorphism of salivary amylases (Amy-I) in mastomys (Praomys coucha) (MWC, MRJ and MCC strains) was detected. Amylase in MWC or MRJ saliva, which migrated fast toward the anode, was designated as AMY-lA, and that in MCC saliva migrating slowly as AMY -lB. Salivary amylases are controlled by a pair of codominant alleles at a single autosomal locus (Amy-I). No polymorphism was seen in pancreatic amylases . The frequencies of these phenotypes did not differ between the sexes. Some isoamylases were observed and these were different from those in mouse or rat.
Mastomys is a rodent (Davis, 1965) and has been used in studies of spontaneous tumours of the glandular stomach (Oettle, 1957; Soga, 1968) . Polymorphism in the serum transferrins (Ootsu et al., 1976) and electrophoretic and chromatographic examinations of the native haemoglobin (Brdicka, 1973) have been reported in mastomys (Praeomys natalensis). Recently, Tanaka et 01. (1988) recommended classifying mastomys by the number of stable chromosomes. The number of chromosomes of mastomys (P. coucha) (2n = 36) is different from that of P. natalensis (2n = 32) or P. erythroleucus (2n = 38). In mastomys (P. Received 29 August 1989; accepted 12 January 1990 coucha), three strains; MCC (mastomys chamois coloured), MWC (mastomys wild coloured) and MRJ (mastomys from Rijswijk) are maintained (Tanaka et al., 1988) . Mastomys belongs to the same sub-family as the laboratory mouse and rat, but it is quite different from mouse or rat in respect of such anatomical features as the presence of prostrate glands and 14-18 nipples (total) in female and the absence of preputial glands in male. Experiments for biochemical genetic studies of mastomys have been carried out.
We describe a polymorphism of salivary amylase and the inheritance of the enzyme in mastomys (P. coucha) using the MCC, MWC and MRJ strains. Further, we compared amylases in mastomys with those in the laboratory mouse and rat.
Materials and methods
Adult mastomys (P. coucha) (MCC, MWC and MRJ) were obtained from Jms (Institute of Medical Science, University of Tokyo, Japan). Laboratory mice (C57BL/6CrSlc, adult, male) and rats (LEW /Crj, adult, male) were purchased from Charles River Japan Inc., (Japan) and Shizuoka Laboratory Animal Center (Japan), respectively. The saliva of each animal was collected for 5 min after administration of O· 5 ml of 0·1 % pilocarpine hydrochloride (s.c., Wako Pure Chemical Industries, Ltd, Japan). The parotid gland and pancreas were removed under anaesthesia with sodium pentobarbital (16mg/kg, Abbott Laboratories). Organs were then rinsed and weighed, and 20-30 mg homogenized in saline using a Polytron homogenizer (Kinematica, GmbH), respectively. The tissue extracts were centrifuged (3000 rpm for 10min) before electrophoresis. The serum was prepared by centrifugation. The saliva was diluted twofold with saline. Five Itl of each sample were used for gel electrophoresis. A horizontal acrylamide gel (10070) electrophoresis (lithium hydroxideboric acid buffer, pH 8, 0, 300V for 3 h) for the separation of amylases was developed from the procedures of Balakrishnan and Ashton (1974) . Amylase was detected with starch-iodine reaction.
Results
The parotid gland and pancreas are organs which in some animals have high amylase activity (Uto & Ikeno, 1989) ; isoamylases were also detected in these organs. Figure 1 shows the electrophoretic behaviour of amylase in the saliva, parotid gland, serum and pancreas of mouse, mastomys and rat. Amylases in the saliva, parotid gland and serum of the three animals migrated toward the anode. Close agreement between amylase patterns in the saliva and the parotid gland was obtained in them. Two bands identify the amylase polymorphism in vitro, mixed saliva from MWC and MCC was also applied on the gel. There were no differences between samples from the male and female of each strain and the Fl.
Discussion
Since the discovery of spontaneous tumours of the glandular stomach by Oettle (1957) , mastomys had been used frequently. Recently, we reported the polymorphism of salivary amylases in mouse (C57BR/ cdJ and M. m. molossinus (Kor» (Ikeno et al., 1988) . We examined the polymorphism of amylases in some organs of mastomys and compared amylases with the enzymes of mouse and rat.
Though mastomys (P. coucha) belongs to the same sub-family as mouse and rat, salivary and which migrated faster than salivary amylases were detected in the serum of each animal, but the migrating distances of salivary and pancreatic amylases of each animal were different. Figure 2 shows the polymorphism of salivary amylase in mastomys (MRJ, MWC and MCC strains). We identified two phenotypes; one (in MWC and MRJ saliva) migrated fast toward the anode (AMY-IA) and the other in MCC saliva migrated slowly (AMY-IB). Three isoamylases were detected in the saliva of each strain. Although two isoamylases were observed in the pancreas, no polymorphism of pancreatic amylase (AMY-2A) was seen in these strains.
To determine the mode of inheritance of salivary amylases (AMY-IA and AMY-l B), 82 progenies were obtained from the following crosses; ( The electrophoretic behaviour of salivary amylases in male and female MWC and MCC strains and the Fl are shown in Fig. 3 . To 3'90 P>0'9 Total 82
x 2 goodness-of-fit calculated. pancreatic amylases are different from those of mouse and rat (Fig. 1) . Amylases in mastomys can be divided into two loci; salivary amylase, Amy-l, and pancreatic amylase, Amy-2. Amylases in the parotid gland migrated the same distance as those in the saliva. We detected some isoamylases in the serum, two of these being albumin-and prealbumin-bound amylases (albumin was detected by dye staining and migrated faster than salivary amylases). One isoamylase in the serum may be' the product of decomposed salivary amylase. In spite of its low activity, salivary amylase was also recognized in the serum. We think that the source organ of these serum amylases in mastomys may be the parotid gland. Isoamylases in the saliva, parotid gland and pancreas of mastomys were detected in these organs of mouse (Nieuw Amerongen et al., 1979; Ikeno et al., 1988) and rat (Ikeno et al., 1982; Murata et al., 1986) .
We found the polymorphism of salivary amylases in mastomys (P. coucha) (MRJ, MWC and MCC strains) but not of pancreatic amylases (Fig. 2) . The first type which migrated fast toward the anode was designated as AMY-IA. The second type was AMY-IB, a slow migrating one. Using mastomys (P. natalensis), three phenotypes of serum transferrin (Trf-K, Trf-M and Trf-KM) were detected (Ootsu et al., 1976) . Kato (personal communication, 1989) Baverstock PR, et al. (1984) Biochemicalmarkers in inbred strains of the rat (Rattus norvegicus).Immunogenetics 19, 257-266 Brdicka R (1973) Haemoglobin of mastomys natalensis (Rattus natalensis). Earlier observations on starch gel electrophoretic pattern, column chromatographic fractionation and polypeptide chains separation.
Comparative Biochemistry and Physiology 46B, [135] [136] [137] [138] Davis DHS (1965) (Hjorth et al., 1980) . The amylase complex on mouse chromosome 3 encodes both salivary and pancreatic amylase (Mikkelsen et al., 1985) . On the other hand, at least two amylase genes are known in rats; Amy-l (in the pancreas) and Amy-2 (in the salivary gland), and only Amy-l was found to be polymorphic (Bender et al., 1984) .
Phenotypes
of two salivary amylases were clearly defined (named AMY-IA and AMY-IB) and two genotypes (Amy-1Q and Amy-lb). Results (Table 1) indicated that salivary amylases in mastomys (P. coucha) are controlled by a pair of codominant allelic genes (Amy-1Q and Amy-lb) at a single autosomal locus (Amy-l).
Three phenotypes (AMY-lA, AMY-lAB and AMY-IB) did not differ between the sexes (Fig.  3) . We previously reported the sex and strain differences of salivary proteins in mice (Matsushima & Ikemoto, 1981; 1982; Ikemoto & Matsushima, 1984) . We are now studying the sex and strain differences of other salivary proteins in mastomys.
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